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(&W*l£& ■ NGN-VOLATILE MEMORY) 

The present invention provides a non-volatile 
memory with a combination of a main memory array 
region and a redundancy memory array region, and 

le non-volatile memory has a virtual ground array 
structure. Both the main memory array region and 
the redundancy memory array region comprise a 
plurality of memory cells, a plurality of bit 
lines, and a plurality of ground lines. Wherein, 
each memory cell comprises a source and a drain 

positioned in a substrate of a isem i conductor 
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(®W*-&m : NON-VOLATILE MEMORY) 



wafer. Each bit line is electrically connected to 
the drains of a predetermined number of memory 
cells in the main memory array region or the 

^dundancy memory array region, and each ground 
line is electrically connected to the sources of a 
predetermined number of memory cells in the main 
memory array region or the redundancy memory array 
region. The non-volatile memory according to the 
present invention utilizes a main memory decoder 
and a redundancy memory decoder to make the main 
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&X®Wffi$r (&ty3L£m ■ NON-VOLATILE MEMORY) 



memory array region being directly adjacent ■ to the 
redundancy memory array region through a common 
source/drain. 
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^ m NAN DW 132' ffl * # tt. 44 iih ft ft - - JSL ft 33 1 3 4 - a A 
--H.HHfrili-5.fc3S 135° & t & 6 33 13 4^-^r^^ti4# 
^NAND«'13 2W|fr*J* ' i£- & #r ft JSL ft S 1 3 5f# - ft ^ i$ f 
it & :8fr & ft H 1 3 4tt & dj J& > fl&=.®^ib^fc^ 1 3 5# « f-J 
*£ fi'J t it & ^ ft ft # it 1 3 6 ' ' • 

*J m m 33 141 ' tL ± - 4i eg £- X ft NAN DM 142' $ 
# 4fc # Jtit ft ft ^ 4a # ft ft ^ - & fc H 1 4 4 > « A - J6 
#j ft & ft H 145' & t A 6 33 i4 4^-^j^^tit#^NAND 
M 1 4 2t# ft £ ' =- & Hi A il ft 33 14 5#J--ft^i$fii.&^ 
EL ft 33 1 4 4^ ft iij i& ' fla =- S ft * & ft 33 1 4 5# #i M % 

it # ft ft # Ml l 3 8 ' * - 

ft ft # ft Ml 136 , 'tt*J#^#]tit&;**J#**83 
1 3 1 _ M+1 ' ' # =. £ JSL ft 35 13 5tt«E*l**«JlSij*.*&3S 141 .,' ' 4l 
It a. NAN DM 1 4 It ifa *fe • fl& ft ft # Ifr Ml 1 3 8 ' ' ft & & *>J 
3* #J *I#*I38 1 4 1 .,' ' #J & ft 33 1 4 5^tt*U« A 

-/H 41 33 131 _ M+1 ' =. *fr A. NANDffl 1 3 2#j «fr it! J$ • 

*» |fl * Am i£ ^ # # # - & ' *h # # # 4± ft HO 
it fi- # # b$- - -fit Jtjt ML * 33 1 2 2<T ^ J?-J ft it - 4fc Ah ft ft & 



\ 
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35. « ftWiHW (12) 

tb&mG % 1 3 0 ' ' A ^ to iMb # 16, -It ^ it 1 2 4 ° & & Ml ft 
4& £ 1 3 0 ' ' t * & 1* tt. *jt If ft « A If ft ft ^ Ml 1 3 6 ' ' ^ ft ft 

* 4| ' «$#:£1&tfc**J 1 6 0 1 ift t fi& ft *fc 4ft. GL' ' • *» * 
ft it fid IS to *Lteft*tt#£*T to & 4t tt * it 12 4#) to 
& ft # i$ » Tte*Mbfi«>tete*7tl2 4#Jt£.- 4§ # ft ft ' 
t^tj t* 4§ # if ft ft 4f 5l 4fe & Jfe Ml J* 4 1 1 4 0 ' ' t * ft t* to fat 
-ft ft a & if ft # |^ & 1 3 8 ' ' ^ -ft ft m ' a it # 7l Ik t& -ft 
It P*. *] 170+ & * *4 & J& Ml RGL' ' • 

*J*»***fcML#4|i5 1 3 0 ' ' «t IS tfr * ffi & *h & GLc' ' 
% ' ftl # 4| £ 131 _ M+1 ' ' to * tb GL M+ r it # ' it & & & Ml 

# 4| £ 130" '6^ 14 A? 4! 8 1 3 1 W ' ft *fr ML 1 3 8 ' ' ft *fr - 5. 
-ft ft f- 5l Ik & & Ml # 4* g 1 4 0 ' ' to I'J # 41 II 141 ' > ft 

*J * 4| £ 1 4 1 * fid * iB RGL ' ^ # It ib M *fc & fl& & * # 
& * ffl & & Ml GLc' ' > # Bp ffi & *fc ML GLc' ' to % to & & I'J 

* 4| £ 13 1 _ M+1 ' ' to $r ifc * * £ • & ' *JC4it&*fcML#4& 
H 140 ,, 4fcJSgffr#ffl4£&Ml GLc' ' . g.J ^ 4^ £ 141.,' * 
A R G L ' # it # • it iS # *fc Ml # 4| H 1 4 0 ' ' to I'J m 41 £ 

1 4 1 ' 4l jr ft ft *fr Ml 136 ,, ft4&-5.»ftft : f**fcMLi»4| 
£ 1 3 0 ' ' to I'J # 4| ^ 13 1 . M+I ' ' ■ ft I'J m 4| H 1 3 1 .„♦,' ' *fr iB 
Luti' '#j&*frdlW&;fcJ£fl&fc*#&*Jfi& *b Ml GLc' ' • 

# ^ * n & *b Ml GLc' ' 60 f: to * I'J # "4| ^ 1 4 1 ' to 3# A 
& & £ ° 
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i - ®W$LW (13) 

S itb » * ^ & & * 4S «| & Mb & # 4% H 1 3 0 ' / 1 3 0 ' ' A 
Jl & # & - & # 4| ii 14 0 ' / 1 4 0 ' ' > & # ± Ii 'It It I 5 !- 16 0* 
7C Ifc *& tt I* 1 7 0j& £ & 4i it • £ Jl i£ # — M t ' 

± la 'ft It I* ?»J 1 6 m % # «, 'ft- *t 1 7 0£ & # - aft & J- ^ 

& - * « & & & • 3tJLiHJ8&*fcUi#<l3S 1 3 0 ' / 1 3 0 ' ' ^ ft 
ft # $k Ml 1 3 8 ' / 1 3 8 ' ' m # *. 3- » -ft ft # iJE * -J 5l ^ & & & 

iw- m n i 4 o ' / i 4 o ' ' > £JL2L*]ft7z&&&&#0in 

140V140 ,, ^teftft*&&136V136 ,, Jtfft*#£ftteft* 
tt*l&*!s*J*fl|8 1 3 0 ' / 1 3 0 ' ' ■ tiLft&i&%tiLffc&SLx£#j' 

t T 1 * ^ ffl - § # ifi ,t ^ ^ ' 
it ^ *n ± la -ft ft ^ 1 6 0^ ft * la 'It ft P# 1 7 OA & ft 
it - n #- 4 IB -b ' K -t & * # ^ ^ # # # 4± l£ 'ft It 2 1 0# 
«P # 3r J* S • # # # *fc «, 'It tt 2 1 0& & * - it it t 2ft. e 2 2 0 
A - tL 'It ft P# n >H 2 5 0 • & t & & & ^ ft M ^ # i 1 7F ^ 
m -t t 0 fa -It ft ?'J & 2 5 0& ^ * - £ la it It P# 2 6 OA - 
ft # ta -It ft 2 7 0 ° it if t & & 2 2 0& ^ # — to iiL g. flj- H 

2 2 2 - - -T 4£ Jbh -ft #j la -It it 2 2 4 > ffl *. ft # 3= la -ft It # 
2 6 0 + & St la 'It to 60 -fit iih f # - - 4fc ft & m m H 2 3 0' 
it #• ^ ± la 'It It If ?*\ 2 6 0^ fa ft UK BL - - 5l # ^4 it 4. m 
m H 24 0 ' f: it # ^ 5l #: la -ft It 2 7 04L fa ft RBL ° 

it #■ # ei a. & n ' b^a**w^^#*<±«& -it it 
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3. * %r*nt&W (14) 

2 10^ tt 'It It I 5 !- n d 2 5 0i# t 2& ffl > ffl A, ^ ^ # a/3 ^ # # # 
*± tL 'It- It 21 0#j te. <lt ^ ?'J i 2 5 0fi(r M ft ffl • # # # te, -It 
It 2 1 0£.«. ^ - -f It a a a >{ 2 8 0^^^ 2 8 2_L ° 12, -It ft I* ?'J 
II 25 0fe^#-±l&te*!l**J 26 0jua-5C#«, 'It It F# *J 
2 7 0 ° £ t ' i l£ 'It It ?'J 2 6 0& ft # tL -It It P# ?<J 2 7 0 A # 
# ' fij £ IE. 'It It n 2 6 0^ it # ^ fa to it BL M+t |% % # 
le, 'It It £ n 2 7 04l it # 60 -fit 7G & RBL ^ # ^ - ft & ffl -fit 
7C & BLc • # £p tSt ^ ± te. 'It It P# ?'J H 2 6 OH ft # *& 'It It F# 
(I 27 0^&^4i#t£i;&ftlla&t£ft^;&ft[l#^-- : i£. 
ffl # #fc Hk ° » 

i. *£ It I yj 26G& # M+Hfc -fit tl & BL ,~BL M+ p Mi£ & 
*fc Ml GL r GL M - a At* 43 t& *fc Jfe • #• - t& -It Jfe Mi & # - 
% & £ 2 8 6A- - ft £ 2 8 W & ^ - ^ ^ It Jt, >{ 2 8 0^*^ 
2 8 2^3 ' « A. - ffl ft 2 8 8f£ ^ & & 2 8 2^ Jl • # - # At & G L 
^ m t ii # i .te, -ft It f£ 2 6 Of*} 4l - m %. a i i® tL -It j& 

4l m ft ii 2 8 6 ' ^ - fa tl & b Li'j # #j <t it # ^ i te, <it it 

F# *<] 2 6 0f*3 ^ -- ^ £ *t @ «tetfclfe4LaL*S 284 ° -fc M + Hfc 
4i tl & t ' BL 2 ~BL„ +1 T $ * # -ft 1£ ^ i% ^ fit t& -It ' ?P 
it & BL 2 ~ BL M+ p% *^^6^t£tfe|fe^-«fit ' fln ± f e, -It It & 
2 6 Oi: it & fit >fit it & BL 1*1 * feffl*.##*iifi{|t£ttJlfe- 

5l Ifc l£ ft It F# 2 70& ^ * N + l# -fit 7C .it RBL r RBL N+ r N 
& & it £k RGL j-RGL N - a 1 f t # 12, 'It Ife ° # - l& 'It ft ^ tL 
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i ' (15) 

^ M - » « E 2 8 6A - ». & £ 2 8 4^ /fc a* f ft B a B >{ 2 8 0^ 
& ^ 2 8 2j*3 ■ a A - W * 2 8 8«t * ^ 2 8 2^ _L - # - & & 
Ml RGL^.flJ t it & ^ 7Z ft %t -It It P-t 27 0^9 ^ - ffi £ it i fli 
l£ 'It & ^. % & g 28 6' ft # - iSL it ML RBUt'J J5'J f it & ^ ft 
4fe t£ 'It It I* 27 0«4L-flj^ita«l£t|J!fc4L«.ftfi 2 8 4 ° 
£N+Hfc4fc7t&t ' RBL r RBL,3:ffl*##*s#tttettJfe. 
-fit it & RBLrRBL* * ft & 60 tL 'It £ ffl 60 • ft >f& tc Ml 

RBLn^'j * jfe/n 'it jfe • 

If #- 4 1 ffl + A ' m + AJs, ^ # Q £ 4L 4ft it .it # ^ fi 2 3 0 ' A 

;g * >fi it ml m * 33 2 4 o ' i§ # t & m • <&. /t ml j* «i 33 2 3 0 • & 

* # M+ HS 84 # ^ S3 2 3 i ~ 2 3 1 _ M+1 ' - # - «| * 4* is 2 31'^ 
#J if A ± <£ 'It- tt I* ?'I 2 6 060 - ft ft ft Ml BL' • ifr T ftj ^ 4| 
33 2 3 1 _,' K 2 3 1 . M+1 ' 4l *h • # - 4H *J ft 4* £ 2 3 1 _ 2 ' ~ 2 3 1 M> & 
^ * - li^A NANDM • ffl*&ifc4fiL*tf£*fe- - |^|a 
§0 NANDM ' — #^^^J5'Jtit-^^ — 4® =. It a. NANDM 60 
It Hi ' a A - -fig & ft H 234 - £ltA4&tit#^ NANDM 

&o ^ a • ft # a ^ #l it ml b l ji+i' m m m «i 33 231 _ Mtl ' & ^ 

# - 4@ jl ^ >v 60 NANDM 2 3 2 ' ffl ^ ^ «|^ >fi Jbt it % - - is ~ 
It A. 60 NANDM 233a A-ilft II 2 3 4 • * t NANDM 23360 - 

A. ^ % it # ^ NANDM 2 3 260 It A Jft - ft *E f -J « #\ % it # 
^ -ft ft # It Ml 2 3 6 ' - 

ft * to it Ml m 0i 33 2 4 0'UJ tL ^ ^ N+ HiU *j 4% H 
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JL > %*ni$LW (16) 

2 4 1 7 ~ 2 4 1 _ N 7 ' - ftj # 4& 33 241'#Jft;teje*fetettj|iisM.] 
2 7 0#j - § & it -H. RBL' ° E£ T S'J m * 33 241 ./A 241 . N+1 '^ 
*h - - i® m m 4§ 33 2 4 1 V ~ 2 4 1 7 J$ & & % ji E9 ^ ^ 
NANDffl ' ffl £ & & 4fc it if ft iX A & # -ft ft - - is — It ^ # 
NANDffl • ^^«fe^*Jtii.#^ — ^E9^A NANDffl # 

rfj ^ ' a a - i® & is? n • m m m ft ft & rbl # m m m 

33 2417&<£*T-'ttE9i&A# NANDf^ 24 2 • || t ji j| 
ft a A *a # if ft * - #1 j=- It A. # NANDf^ 243 ■ £ - |t ^ j& 
f it & ^ NANDffl 2 4 It it! ^ ' fl& i£ *l *ft ft ' 

[# *fr «L 2 3 8' • 

ftft#*fr«jL 236 , fl(j*J« ^ #J «&«;fr«!tt4|33 2 31 _„7 

# .n It ^ NANDffl 2 3 3# - i® It ^ *& Bl I'J # ^ H 241 7 4l It 
^ NANDffl 242^ It * ^ • fl& -ft ft # It & 2 3 8' #j $ I'J #J 
t it ft ^ *J # ^ 3S 241 7 ft — It NANDffl 2 4 3# - «»a« 
A S'J ^ 4£ £ 23 1 -.„7 4l X It ^ NANDffl 2 3 2&0 £B *& ° 

«■ # # * tt l£ 4& tt 2 1 Oit -ft # it . i£ it ft #f H 2 2 2* 
^ #J if- i& - i£ it if ft ^ i£ ft g ^ 4& S 2 3 0 ' A -T Hl it it #J Id 
4ft f- to 2 2 4 • i& 7t & # 41 33 2 3 0 ' * & # i£ it if ft ft 4* > 

$#£*&ftttl*?J 2 6 0 1 it t i£ it & BL - *> * # it tt 
i& it if ft M U # £ sr i£ it ib tt l& -It J?- 7t 2 2 4tt ii it 4a # 

» ii it ib ft -It tL 2 2 4J» A £ - ^ # if ft ' fla 4a 

# -ft ft it # 7C ^ ii to ^ m 33 2 4 0 ' # « ^ tt it if ft a A 
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JL - (17) 

If ft # It Ml 2 3 6 ' ^ ft ft j# 4$ ' J«i5#5e*fctett*tl**]270 
t it t # & it Ml RBL' - 

f 4fc it Ml m U 230'*& 4£ % & ffl to to & BLc ' b^- . £>J 
4* 33 23 1 W # It ifc BL M+1 'ft it # ' &j&te7tML#4|33 2 3 0' 
#j I'J # 4| 33 2 3 1 . M+ r 4l -ft % If- |# Ml 2 3 8 ' # It - i A it ft f- ft 
^ 44 to Ml # 4| 33 2 4 0 ' # S'J 4| 33 2 41./' ft !■] # 4| fi 241-/ 
60 # ft RBL ,* ^ ft it # ' & # I'J m 4$ II 231 . M+1 ' a A 241 
ft it # (*P # 'I 4£ #r A ) ■ 5. 4l ■ #JG#4fc7tML#**3S 2 4 0'' 
& IS & & .ffl & *b Ml GLc'b^ - gij # 4§ S3 2 4 1 It £ RBL 

'i # > 3&i&4fc7&&#4ig 2 4 o • #i m m m n 2 4 1 .,• ^ it ft # 

& ML 2 3 6 ' # It - 3. % it ft ^ to to «$l 4g 33 2 3 0 ' §0 m m m 33 
231 _ M+1 ' ■ ft ftj J* 4| 33 2 3 1 _„+,' 60 It £ BL M+1 ' # ft it # ' ft # 
*J 4| 33 2 3 1 _ M+1 ' a A 2 4 1 _,' *p ft it # (Bp $ t to It iU ) 0 

jsj 3£ ' If #- 4" H + B > ffl + Bib * # W ^ to to Ml m 41 If 
2 3 0 ' ' A ft # to to Ml 4^ H 2 4 0 ' * ^ £ - t W ft * # € & 
BI • & t 2* it- ^ to it Ml BL M+1 ' ' 60 »J ft? 4| 33 2 3 1 ' *'J & ^ 
* - I® =- It >v §0 NANDffl 2 3 2 - - BL ft 33 2 3 4 - fil A - =. IS *& 
ft ,51 ft II 235' *t=.H*fribiL^33 2 3 5tt 4£ *l f it & 

-ft ft # It Ml 23 6 ' ' - flfi # m ^ to it Ml RBL ' ft m m 0, ii 
241 .,* ' & ^ * - ^ is It ^ §0 NANDFfl 242 > ffl *. & & to JbL -ft 
ft A *a # 4£ ft * - & ft 33 2 4 4 - A - J= 1 <Mr £U A ft 31 
2 4 5' & t -S. ft 33 2456&tt*Ii*MtEit#*S k ir*#lfrMi 
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3L » ftWISLW (18) 

238' * • 



■kp m ^ w it z~ # ft m. % - # ' i + B^t ^ t t #j 

* # # # # j± te, -It ft 2 1 Oil # # ' 44 Jbt «. #r 1 2 2 2* * 
^ #J 4# it - 44 M 4# ft f 44 to ii ^ q ii 230"j.XAT^tt 4b 
WftttlAi 2 2 4 ° ft it & # 4* S 2 3 0 ' ' # & ;if IIUs # 4f ft ^ 
A 44 At If ft ^ 41 ' a i|# i t£ 'ft I* n 2 6 0 1 it t -fit 7G & 

bl ° *» ^ # it # he 44 jit ft ft & & # £ 44 it 4b # te, -it it 

2 2 4#J 44 Jbt . #l Jbt 4b tfj it ft to 2 2 44f J. ± - & #' 

4f ft > ffij It 4i # 4f ft & 4f ft # 44 tg & Jft 4| H 2 4 0' ' ^ ^ ^ 

■y 44 it 4b ft IE. 'It * tg 2 2 4«# * #J 4f ft # 4| • a i| # 5l f tL 
'It ft & ?'J 2 7 0t it t #J 44 tg & RB L ' ' • 

Ji i| ^ ffl t B— jjf -frj t ' ^ # 18 t! * f 'J 44 
to & m 4$ II 2 3 0 ' / 2 3 0 ' * JSl ft %k 44 tg & # 4| H 2 4 0 ' / 2 4 0 ' ' - 
te # 3l is -It It F# 26 0* 5tHfctttt« 1% ?<J 2 7 OlSfe t # ^ ii • 
& tt £ ft ' 2.tL -It ft P# 2 6 0# ft 4* -it 2 7 # fl§ 

— & fttiL7t$& ' J. *»J ffl 44 /Gii 4| ft 
2 3 0 ' / 2 3 0 ' ' ^ 4f ft # # 2 3 8 ' / 2 3 8 ' ' ft 4* *. S. » 4f ft * 
tt*]3Clfc4fc7L*jL#4|8 2 4 0 ' / 2 4 0 ' ' • a A *j -ffl ft ^ 44 tg Ml 
4| 33 2 4 0 ' / 2 4 0 ' ' ^ 4f ft # & 2 3 6 ' / 2 3 6 ' >/f # * ft JL % 
it ft *. *E « J 44 7t A # 4| H 2 3 0 ' / 2 3 0 ' ' > te4f^«t^lfe*fe 
JE. ^ 6d ^fe ^ ^ |g i ^ ^ ^ ii _L « 
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i » &WiSlW (19) 

4§ & a* s *p # # # # *t la tt It ' i^ia -It II f# 1% 

5l 4k ta -It tt 7»J ^.WttJLTJflL^b^wiLA II -ft It ■ iH f 

T # Mj © # ' fl& * # H £ iSS. * & *J i fa 'It It ?>] 1^1 ii 

jl * ta ft fli p# ' & # ± fa -It It f# *j & ft # fa -It It 

PM'J Jl & *i » ***** ft 'It 

it ?»] & ft ^ ta -It it p+ ?«j 1% .» it £ ft 4? ta -it- It p# ?»J e 6d 

# J5 ® a ' J- * * a £ 4l # # # *fc ta -It *Hfc*--ft*#£ & 

& # ?»] & ^ # # # «■ ta -It it • 

a Jl ft i& # ^ # h/§ 4l *t t fa iH ' /L & & t tt # 

V,' : £ s /*f flfc ^ Mr S ft -ft * ff- # ' £ Jfc 1 *■ * 0 £ * *J « £ 
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i Tf: jf3 # tt, ^ 



®r^f^Pi## # 'It jit 60 3" n • 

Bl ~ a£ f *° # # # i & -ft «t 4l te. -ft it * ?>] g 60 # 

^ ffl ° 

S f *p # # # '11 <£ 'ft It 60 te, 'It II P# E 60 t & 

I I ° 

f± te, 'ft It # *P 4fr 3r 4fc IB - 
S E9 & j*l # # # «. tt « 60 '1* It H 60 t 

n i % * # 8 £ 4l # # # *t i& it 14 60 te, 'It It i* ?»] & 60 j& 
0 ^ AJb # ^ 4i & & # * fi %l 7l & & & & 4| 33 

— * «fe M 60 i§ $f t ffl - 

ffl ^ B& # W ^ & & & ^ j$ n & ft 4$ & j& & ft x% n 
Z- % - ^ 3fc 60 H € 51- ffl. - 

H-b**#W4LiE## <& l£ 'It It 60 £P 2f & ® • 

ffl^£*#i$i4L##£- *t te, -It it 60 te. -It- it p# *] £ 60 « 
B^*^«-w^L^#* *fc te. 'It It 60 te. -It it p# *j s 60 & 

El • 

ffi-f-A&*#- , E4L4fc7C & ft %h ti & 7Z & Ml tc & ft ^ n 
j|| H 1j£ Sg. g| o 
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m # ft ft *h 



1 0 




# # # 44. te. -It li 


20 




it ift € H 


22 




44 it a #f H 


24 




*r # 4b is -it m. ?t 


26 




i IE. -It It it ?>J & Mb & j^Mi, fi 


27 




£ S& 'ft- It It ?'J 44 yt & # ^ fi 


28 




% 4fc 1 1 XI i 1 * * & 


29 




ft # te. -it it it ?>j -et ft .& #f <i n 


50 




*& 'ft- It It ?'J n 


60 




i IS. 'ft- It Ft ?'J 


70 




±# ft 4b M 


72 


- 


M. 12. 'It It 


80 




% to 16 -It- It Ft 7»] GL - RGL& itb .1 


BL* RBL 




44 it ^ 


110 




# # # IS ft A 


120 




it ift i: j& n 


122 




44 H. ^ ti 


124 




44 fet 4b 'It ft ^ it 


13 0- 130' 


• 130' ' 


& fcb Ml # n 


2 3 0 - 2 3 0' • 


• 230' ' 


44 to ml m II 




131'- 141' - 231' 



2 41'- 1 3 r ' 

2 4 r ' frj m 0, n 

13 2- 133- 142- 143- 232- 233- 242 
1 3 4 - 1 44 - 2 34 - 244 SL fa IS 



141' ' - 231* ' - 
243 NANDffl 



135- 

140- 

240 - 

136- 

2 3 6* 

150 

160 

170 

180 

182 

184 

186 

188 

210 

220 

222 

224 

230 

232 

2 3 6 - 



145- 235- 245 i=- & ft £ JSL fa fi 

ho'- ho'' & &mm n 

2 4 0'- 240'' 3G4fc4fc7&m/***8 
1 3 8 - 1 3 6'- 138'- 136''- 138'' if |« 
238*- 236''- 238'' 

l& 'It It # ?'J H 

i Id 'It It P# ?•] 

7l # 12, 



it Sfe # It 4 



I It J* *l 



B a B £ 



238 



ft # * *a -ft it 

it it € ^ I 

#L iit & £r H 

-fr it -ft te. -it 14 ^- it 

44 7t & H 

tl # fa it *>t m t§ 

it tfe # ft 




£ 27 K 



2 5 0 it -It It H & 

2 6 0 £ it 'It It P# ?»J 

2 7 0 - % *fc it -It ft F# ?'J 

2 8 0 * If- ft b b b # 
2 8 2 Jk. ^ 
2 8 4 

2 8 6 

28 8 ffia 
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l . - *t fa *fc - * * It a a a >j ^ & £ _L §0 # # # ft t& ft 
t ' t* # # # 14 IS « * * • 

— i. IS 'It It P# ?»J Ok (main memory array)' JL t£ ± §£ 
■I* It I* £ & * # : 

i ^ - i i£ 'ft- ^ (memory cell)' J_ & ± |& -It ft zL & 
t ' i i (source)H - i ^^1 i ( dr a i n )tk te t£ -f 

IS a a a >j ^ & M. ft J 

5. ')? - ± it & (bit lines)' JLt£±4Jt7C&'&ti£ 

JL ^ - ± & & & ( ground 1 ines) '» J. t£ & *b it #. H 
ie & 1£ ± f & -It Ife -t !! i i | ; 

it la # ?'J g ^ ft #; f £ ft- flt F# *] 
£ (redundancy memory array)' J. f£ ft # f & -It It fl£ ?'J G!k 
& ^ * : 

s. 'J? - ft ifc te, -it j& ' J.tSJC^te,'iftjife&^^--5C^j* 

J- ^ - ft 4& fa it & ' J- tg ft # 4fc to Ml # #| HE ft # *& 'It 

^^t^ft^>a^£^5-tit#; 

5. ^ - ft ^ & & ' 3- n 7z & & & & % m n ft is* is 'it 

flfe ^ i£ ft ^ & & £ 4a 5. € it #■ : j-x A 

- * ffl * * e ; m £ * # tt ± te. 'it it i 5 * ?'J n n tt ft # 
te, -It A p£ ?<J d ^ £. # M. 60 f* i 2$ & d a A t & ft & & & il • 

2 . *»f***ij£ffl»i^4L^# # f± ie, -it it ' * t tt # 
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— i. 12, 'It ft & & *F «l ii (main memory ground line 
decoder) • «&&*M*-fetste*! P# H 4l & £ & ids it ; 

— 5l 4& t£ -It St 4£ i& & b% fi (redundancy memory ground 
line decoder)' t it & ^ tt ft S£ 'It A P# H d. ^ tt % 

# *b & ; u A 

3- 'J? — it % # ft & ' 3. & it it ft # ML # 3» 4 #J % it 

*^tt±ie,tt«ft *fa it #fl*8*tt5C*fc«, 'It ft & & it m 

n • 

3 . *»t***lfiffl»2«iL # # # *k ' * t tt * 

ffl s» ^ H # f it -& a* - & /9 & & it ' # tt £ is -it * *b it 

*«IS^*ihtt*ffl**!i -it . tft ± te, -|t £ & jfc & ft 4| II # 

Jg. * IS - ft 5& # It it *. # - it ft f- IS ft # l£ 'It It & it 

m ^ B ' a & £ tt ffl # Mb it ^ t iSL ' JL-fett#fll&*b& 

*ttJC4fct&:lft*t4£ ih it *4lgfUt 4± it ^ & M ^ & 

! ; & 4l > # tt ft t e, -It- tt # *b it » fl* 8 £ itt tt * ffl & Hl 

it ' tt ft ft 12, -It It & ith it W fl* 8 # IS. * tt % - it ft # 

it * f ^ - if t f t i a 'It IS & Afc it Hf^S ' « * £ 1* 

& *b & t 4fc - it «. « * « & ids it * tt ± f & 'It It & it it 

# S W 4: f <l± it & # & M & H - 

4 . ^ t tf # #'J le, ffl ^ 3^ 4l # # # 4± <£ tt * ' * t tt ± 
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m*%n ft *b Ml a^F ' i& ± 'It « ft ^ Ml # ^ 33 
it£ * - -ft E^ltil^^lt-^ft^i^ft-ik l£ ift It ft *b ^ 

^ n > # t it ft M n & ft ft *b Ml 4i ^ m i.j ^ 4| H 4fP *t 

it # An I. ^ t ^ it £ ; Si 4i » t tl ^ te. -It ft ft *fc Ml m 4| 

E ^ iit t& & ft ft ^ Ml - t& jz % tt 'It- & && &%-Qhnt « 

tt - ft ft # Ml * # !&• - it ft -f- « ± te, -It ft ft Jfc Ml # ^ 

II ' it 4f it ft M « * ffl ft it ^ 4i 4- t$ I'J #4*33*P&&4¥>ft 

£ * « to J& ifc • 
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6 . ^ f If # *'J |& ffl ^ 5# # # # «. tt « ' & t tt ± 

t a -It It ft *fe Ml # «l 25 t st ft s. t* * ffl ft & * * « # * 3 
& ^ # $ £ft&te±jtlf^;^i=-3fr^#) NANDffi ^ - m ~m 
^ tf) NANDffJ a 8l — JL fa fi • JL 1* ~ & ^ NANDW ^ - ^ ^ ^ 
# f it ft ^ t* $m ^ NANDffl ^^TiB^ ' ^f^^l^^ N AND 
«#j5-lfr^i*JI'J&«&ft^ft#&*kML#fl&3 t t itft 
& & Afc & ^ I'l # H #J w & A NANDM #J $fc A «S : 

7l « 'It- It ft Ab ML # 3 t i£ ft ^ f£ £ ffl ft i& & 4l tfc s>J 
g^BI'l & ^ # - * ft «fc & At 4# 3fe « & *a # -ft ft w # 

^ NANDffl > - M ~ $m ^ # NANDfrl U & - 4® & ft If ' J- 
- ^ NAN Df-cl - |fr ^ # & * it ft « « NAN DM # 

ft * *£ • tSj t* ^ ft x NANDffl Ml £ - to A I'J t it * ^ * 
£ «, 'It It ft- & ML * ^ H tfili^t^ffltiit^ I'J # ^ 

H ^j^-^r^v NANDPfl #j |& tB • 

7. t tf # *i & a 9 im # # * -it « it ' * t « # 
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9 . ^ t tf $. ^ s ^ 4l # # # ta -it tt ' £ t ta # 
# # "i± ta -it it # & & % - ia it % e - j-taitit't^Ea 

- i ta -it it to Jt & # ^ n ' % it ft ^ ta i. ta it it ?$■ n E ^ 
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■ ft # ta -It It fa 7c ^ m H ' t it ft ^ ta ft # ta -it it Pt ?>J 
e n ta ft #; fa 7t & ; u %l 

s. & ~G % # & ' J.-£tate4fcfH&*6<iiijj# # a* J3»j t it 
ft ^ ta ± ta 'it it fa & m ss ^ ta ft ^ ta -it it # it & # ^ 
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fi • 

10. 4° t * * *'J n. a * 9^ 4i # # # ft ft fit ' & + t* * 

ffl # & t it & ^ - & ffl & 70 Ml ' # t£ i Id 'It- tt iSL 70 & 

m. * « - it ft # Mi * # #r - <t ft -f- # i & -it « -est ft Mi 

# n ■ & £ t£ £ 70 Mi 4i 1 to ' it 4£ & ffi -fit to Ml 
A % Itt Id tt It to /t Ml #4iSrUt 

1 ; & 4i ' *tt3!;iftis*«4t7tML#«l»^Ati**ffl4t>t 

Mi ' t* % *fc id -It It to to Ml t «. * tt £ - it ft # 

U'*##-^ft^*S£t&tfcttte7tMi#^St ' a * £ tt & 

# -fit it Ml ^ t -fit > & 4£ t£ $ to to Mi II t£ ± id -It ^ to to Ml 
41 33 H 4i t ii ^ A ffl ^ ffc 1 ° 

11. ? if #ij ft ffl 9 1 0^ 4i 4Y & # 'tt te, 4f It ' * t t* ± 

id -ft it -fit to .ii # -4% ft t € it # m. n & m -fit to ml ^ t£ i>j # ^ 

H eL^^-ffl ^ & 41 to *aM£ ft 4i il It 7v i# NAN DM - - ^ & 

ft H « a - #1 =. H & i% H ' J- t ^ i^] - i #. f i| 

& ^ i£ =. $fr 7v 4i NANDW tii its ' ft t£ ^- 1 & ft It 4i & 
i*fl'J^«it*^tt^^-ftifcMLi*^SSt«it«^tt*ffl4it 

Ml 4i l>J # 45 H 4i m & 7v NANDffl <ft f& A *« : ft ig To # Id 'I* 

it to to Mi # m n t ^ 5. t$ & $ to to ml 4i s'j m n m & 

& % " A3 * # & to *L -ft ft £A A *B # it ft 41 E3 Tv 6*1 NAND 

fVl - - -f® ^ iSj H a A - 40 =. 1 & ft ti ' J- « >^ ft S 4i ti\ 7v 
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«&.fc«i£&*MSeg*fr^4L NANDffl #j It £ . fl& t* =. & iL 
& ^ t* £• ffl to it it 4l &j ^ 4$ H tf) =. |t a. NANDffl ft It A tit • 

12. *»tlfr4*-#]fcffl£ 9* tt. te, -It It ' £ t IS # 

$ ^ ii #. f it # ^ - ffl to it it ' * ± te, ift it ^ it it 

#**8Jfc*ti*&fflto7G & ' t* i it -It ft to it it # 4| 33 ♦ 
«*tt--fS*#lfr<jL*^*&-'frtt^i*5C#«, tifc It to it Ml 

m % ' te#«ii#£]tt#ffl4fiL7c**.4L4-i* 5'j # 4i n ^ * 
it # tfn £ # t to it a ; & ^ ' 1 1& tz & & & & & m 

£ At m & m to it Ml ' ft & te. 'It It to it it t 

* tfc - -ft ft # It Mi * # It - -ft ft ^ t& ± te. ft It to it Mi # 4§ 

H - & # it & £•] i£ £ # to it it ^ -g- t£ S'J ^ 4| fi it # ffij 
£ * € to It £ - 

13. ^ t * * ^J^ S I 1 2^ 4l # # # ia -It ft > ^ tHi 
tt- It to it Ml 4* 33 t it & £ t* ^ ffl to it it ft I-J m 33 

& ^ # - ffl * # & to M If ft ^ JL It A &0 NANDffl > - |@ ^ It 

^ # NANDffl w - & ft H . jl tg — It ^ NANDfel - It ^ 

^*«^**M*^.*fr^4L NANDf^ ' ffij tfc j=- It A. N AND 

60 3 - it ^ m # € it & ^ tl ^ to it mi # 4i n t t ii t 

^tt*ffitox.ML^.*Ji»fll3Sfi(jra|&^ NANDM ft It iB : 

rfij n tl & vl •!* ft to it Mi # n tit^5.t^#ffltoit it 

*.tt*I#^3S*'J&^*r-JIJ*&&to *t If t « i 4i # If ft 
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* tUMMF']|£ffl 

^ ,E9 ^ A ^ NANDW - - m s- m A. # NANDW W A - 48 & ft 
a > A NANDffl # - ^ A. J$ tit#^t^ra#rA.^ 

NANDffl ^^Titji^ ' fiii^^A NANDffl ^^-^A^l'J t 

it & a* tt ± *a -It it 4* X. & ^ 4| is ttitft^tt^-ffl-fitTciji 

^I-m^I&dZ^A NAN Dfifi ft * ^ • 



14. -ko t If 

* # 'ft 



I- *»j la ffi 9 8^ 4l ^ # # te, <it it . ^-t t* # 

flH*£-*#£**!il* 7»J & & # # # #, 'It 



x 5 . - & # f& & - * * It a 9 a £ 41 & A Jl # # # # «f± Si 'It 

ft ' t£ # # # *fe tcL 'Jt I eL i t : 

-iiS 'It ft # *J H ' J. tfe ± t£ it- IS ?'J Sk^k ^ ^ 5. ^ 
- ■£ l& -It : 

- JL # 4a it # ^ t£ £ ie, -It It p£ ?»J H 4l tl # xl -It It p# ?«J 

- * ffl # & g ' «t^tt±teftiti* ?'J n • * « ft # t & -it 
it p# ?<] g 4i & # 4 ' i-xis]Bff:it#^iip^^i^^^4^t^ 

i *& 'It Jfe£<&i*7C4&*&l&J& ° 

16. t tt * |£ ® $ 1 5^ 4i # # # i± -it it ' * t t& ± 
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17. t tt 4- *'J $1 S $ 15#4L###*fcie.teft ' * t tt £ 
i& -ft Jfe ^ & tt ft £m& -It j& *^ & ^ # ft ^ n #i - a « & 

tit ^ is 4- * ft b b b £ 4l & & ' 

up ft ^ it x. # 4 ^ « ± *& -it j& ^ a ts tl # *& -it jjfe # & ffl «. 

18 . - ft IS ** - £ ft Afc i 1 * ?'J # # # # t& ■» *t # 2r 

;1- ' tt^##-lite«;ft&^*-± ta 'It ft fl£ ?»] H ' - A ft 
*a it ft ^ & i. ft -ft- ft ^ ^1 & % & it -it ft e£ H %. > - m it 
t «8- H ' aA-ti^tSite.'l&«i^?«Jil#ii*7C#ie. 'Jt ft p+ 

?»]&4L£#&#&fi#& & ' It ± l& 'It ft P£ ?'J d & ^ # 5. 
^ - 3= l£ -It J& * -1£i£ft;fri$£*£l*J&^».#!£#:£.4fciG 

Ms. ' # A - f it ft ^ tt ± te. -It ^ ft & H ¥j i ft Mb Mi - t£ 
5l ^ te, -it & s & ^ # 5. ^ - % an tt -it fa > - € it ft a* 

t£ ft 4fc it 'It J& ^ «. fik g # ft # 4fc 7t Ml ' ^ A- - f it ft ^ f£ 

ft # l£ -It ^ ft ^ # ft # ft Mb & ' ^7 It it it % n- H H'l & 

& t - f it ft ^ « ± fe 'It ft I 5 * ?'J & tfc i ft Mb Ml #J ±. t& 'It 

■ ft i& il ft 4| 33 ' - t it ft ^ « % % tL -It ft & n g ^ « 5l 

# ft Mb it 7l ^ te. -It tt ft *b Ml ft H a 1 £ ^ - I - * 

^iillH ' J- 4- tt ft ft # Mi # ^ ^ #^ ^ M % & ft 
^tt±ta*ltft*Mift^iS**3Cljt §a 'It ft ft Afc Ml ft 
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19. - * *E * »J - £ ft *b I* ?»] & 4* 4L # # # *t ta tt It 2r 

* » ft # # # <}± lattitfe^^-iiatttt^^a ' - i ft 
4§ it ft 7^ %t a ta-ft It H ^ ?l # te. 'It It p# ?»J ^ ' — it i£ 
t ^ n ' #&--&^tfc±ialfclti$? , ]&&t*5i:*k!& 'l* it ft 

?']£^£-J|L&#&Ji3#& & ' ^ ± t£ -It It Pt ■ ?'J H & ^ * 5. 

^ - .i te, m ife - - t it ft ^ tt i. ie, 'It ife ^ >a ^ ^ i ^ 
^ ' a A - f it ft ^ i. XL -It 5& ^ ^ & H i ft Mb & ' ft 

utis*iti*^jafc^*"5.^-5C^«i«* % - t it ft 

it % % tL -It Jfo z~ a ^ 5l ^ to Ml ' w^-titft^tt 
5C#fcttJfe4^ttfi#5t*fcft*fcMi ' S6ttil5i««S-£M6. 

^ ^ - t it ft ^ tt £ te. -It « p# ?»J a ^ tt £ ft Mb Ml #j £ te 'It 




it & Afc Mi m *k n ■ - «at#^tt3C#<a*iti*^ja4Ltt5C 
&&fo&ttfc&tzfe&&&&j&mn ' $x bl 3. *}? — %' — - 
% — -ft ft # 3fr * ' JL^t^^^#^r^.^^j^ a* #j t it & 

^ * ± 'It It & *b Ml # 41 H # i£ 5l 4fe IS ft H & ML # 4& 

n • « # & & * * r *j m • 

t «t #1 ffl t* i. Id -It- tt#&fc#<*iS#.£iiI:«ii&JLt* 
*ffl#»E^-*ffl#JtijLB$- . tt ± *fc It & *& Mi # 4| 3 

t-«*tt£-teft#*frML*tt*fr-te*Tt*jc4fctateit& 
& ml m *z n ' & # « * ffl & *b ml h ^ ts »j ^ ^ ss * P & & # 

■fij 1. ^ f; to Ifr ifc ; a A 

t at *»J ffl tfc ft 4ft la -It It & Ml # 4| is *. £ *h t£ ffl # 

& Ml » t* ft # le. -It it & *fc Ml # 41 ItlAttl^fi ft # 

# ML *. # m - it fa ? t* 3= tt, -It 1$ * itb .it j§£ 41 g » ft # & 
fflft*bML*-S"tt*jifr4iS4p*ia#fl&I.^«'ft*frij • 

2 0. - & 4$ f-J - ^ & iib P# # # # # <f± *£ it- It #J 

■ t* # # # tt. l£tfclta^*-± *£ 'ft It PM'i S ' - 4 & 

+ait#^ia±*a-I&«i^?'ja4L3rC#i£ -ft It ^ H ' - it it 
^ *&. a ' a a - n. & t& i te. -it & p# ?«j h & t£ ft 4& t& ft it p+ 

Ml ' aA-tilft^^itaftJfei**iSfi(i±fti(!ift > & 
5C4fetettlti*^a&^*5.^-5CUtte*jfe - - « it & 

t£ ft ^ f g, <|f. ^ ^ l& # ft IM£ it Ml ' « >S. - t i| # «MK 
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21. - ft *!l - # ft it It * # # # ^ *£ * It ft ^ 

' IS # # # 4i te. -It n & & # - £ te -It Pt B ' - i ft 

*B it ft ^ 1^ ±- te 'It It F# ?'J H ^ 7L # te 'It ft It ?»J ^ ' - it it 

f?|| > a A - f& Jfr Hi ± te 'It ft It ?'J d & i& ft #: te 'It It It 

?»j ii ^ x ^ 4 ft & ffl # ^ ii ' ** ± te -it ft it n S ^ # 5- 




* 40 I 



^ - 3l it -It Ife - - % it # ^ « ± 'It l& ^ «. H # i. -fit it 

Ml ' A - t it & ^ t£ £ t & -It jfe ^ & d # i & *b Ml ' ^ 

5Clkiattlli*wafc^*5-^-5C^^*Jfe * - t it # ^ 
5C # e -It Jfe ^ at & % # 4& it ml • 

* * - « it # Jfrt* ± «. 'I* *t *«] £ tt ±- ^ * # £. t& tt 

ft 4fc it Ml # *S 8 ' - € it # ^ t£ % ^ ^ 'It If ^ ?'J & ^ t£ ft 
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